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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress elution of a hydrophilic polymer, which is a foreign 
substance for a human body, prevent the accumulation of the polymer in the body system 
during a long time dialysis, and prevent the side effect by setting the elution of the hydrophilic 
polymer from a semipermeable membrane to be a specified value or lower, regarding a 
semipermeable membrane comprising a hydrophobic polymer made insoluble and the 
hydrophilic polymer. 

SOLUTION: In a semipermeable membrane usable for blood treatment method for a patient 
having chronic nephric deficiency and comprising a hydrophobic polymer made insoluble and a 
hydrophilic polymer, the membrane is so made as to control the elution of the hydrophilic 
polymer from the semipermeable membrane to be lOppm or lower. As the hydrophobic polymer, 
almost all of engineering plastics such as polyphenyl ethers can be employed and polysulfones 
can preferably be used fi-om the view points of heat resistance and safety. On the other hand, 
the hydrophilic polymer is not either specifically limited and poly(vinyl pyrrolidone) is preferably 
used for it is relatively easy to get in the industrial field. The weight ratio of the hydrophilic 
polymer to the hydrophobic polymer is set to be a range from 1wt% to 15wt.%. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Semipermeable membrane characterized by the elution fr-om the semipermeable 
membrane of a hydrophilic macromolecule being 10 ppm or less in the semipermeable membrane 
which comes to contain the hydrophobic macromolecule and the hydrophilic macromolecule 

which insolubilized. 

[Claim 2] Semipermeable membrane according to claim 1 characterized by a hydrophobic 
macromolecule being polysulfone system resin. 

[Claim 3] Semipermeable membrane according to claim 1 characterized by a hydrophilic giant 
molecule being a polyvinyl pyrrolidone. 

[Claim 4] Semipermeable membrane according to claim 1 to 3 to which the weight rate of a 
hydrophilic macromolecule to a hydrophobic macromolecule is characterized by being 1 % of the 
weight or more and 1 5 % of the weight 

[Claim 5] Semipermeable membrane according to claim 1 to 4 characterized by the content of 
an insoluble ghost being 1 % of the weight or more and 1 5 % of the weight or less among 
semipermeable membrane. 

[Claim 6] Semipermeable membrane according to claim 1 to 4 characterized by using for 
artificial kidneys. 

[Claim 7] Semipermeable membrane according to claim 1 to 6 characterized by using for 
artificial dialysis. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is added as an ostomy agent into an undiluted solution, 
and relates to the semipermeable membrane which stopped the elution of the hydrophilic 
macromolecule which remains as a hydrophilic grant component in the film. 
[0002] 

[Description of the Prior Art] The improvement technique in the engine performance of various 
dialysis approach and film has been developed in order to bring close to **** as an ideal about 
a chronic-renal-failure patient's blood approach. As semipermeable membrane for blood 
processing, the cellulose diacetate which is the cellulose and cellulosic which are a natural 
material, cellulose triacetate, the polysulfone which is a synthetic macromolecule film material, 
PMMA, a polyacrylonitrile, etc. have been used broadly especially. Polysulfone with permeable 
ability high as what agreed most in the advance of a dialysis technique in these film materials 
attracts attention. 

[0003] When semipermeable membrane is made from a polysulfone simple substance, strongly 
[ intermolecular cohesive force ], polysulfone is lacking in compatibility with blood because of 
hydrophobicity, and although originally used broadly as thermoplastic heat-resistant engineering 
plastics in the field of an automobile, the electrical and electric equipment, and a medical supply, 
since it causes an air lock phenomenon, it cannot be used for blood processing as it is. 
therefore, a hole — by mixing and being desorbed from a hydrophilic macromolecule, mineral 
salt, etc. as formation material, a hole is formed, and of the hydrophilic component which 
remained, hydrophilization of the polymer fr-ont face is carried out to coincidence, the approach 
using this as semipermeable membrane and a reverse osmotic membrane is devised, and it is 
used. 

[0004] There is the approach of putting in a hydrophilic macromolecule and producing a film as 
the manufacture approach of the concrete semipermeable membrane for blood processing, and 
the approach of producing a film by putting in polyhydric alcohol, such as a polyethylene glycol, 
in JP,61-232860,A and JP,58-114702,A is indicated. Moreover, in JP,5-54373,B and JP,6- 
75667,B, the film production approach of using a polyvinyl pyrrolidone is also indicated. 
[0005] However, also in any, it was inadequate in respect of the elution of a hydrophilic 
macromolecule out of the film. 
[0006] 

[Problem(s) to be Solved by the Invention] Since dialysis started and it passed for about 30 
years, many side effects by long--term dialysis and complication are reported recently. If it sees 
from the body, stopping the elution of the hydrophilic macromolecule which is a foreign matter 
will be the technique important from a viewpoint of preventing the accumulation in body at the 
time of long-term dialysis, and preventing a side effect 

[0007] This invention aims at offering the semipermeable membrane which does not have a 
problem by the elution of a hydrophilic macromolecule for the purpose of attaining the above- 
mentioned technical problem. 
[0008] 
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[Means for Solving the Problem] This invention consists of the following matter, in order to 
attain the above-mentioned purpose. 

[0009] "Semipermeable membrane characterized by the elution from the semipermeable 
membrane of a hydrophllic macromolecule being 10 ppm or less in the semipermeable membrane 
which comes to contain the hydrophobic macromolecule and the hydrophllic macromolecule 
which insolubilized." 
[0010] 

[Embodiment of the Invention] A hydrophobic macromolecule, a hydrophilic macromolecule, a 
solvent, and an additive are contained in the undiluted solution used in order to form 
semipermeable membrane in this invention. 

[0011] Although almost all engineering plastics, such as polysulfone, a polyamide, polyimide, a 
polyphenyl ether, and a polyphenylene sulfide, can be used as a hydrophobic macromolecule in 
this, the polysulfone which has the following basic frame is preferably used in respect of thermal 
resistance and safety. What embellished the benzene ring part can be used in the polysulfone 
which has the following basic frame. 
[0012] 
[Formula 1] 




Although used without being especially limited also as a hydrophilic macromolecule, although it 
is not visible in a hydrophobic macromolecule and a solution, what forms microfacies isolation 
construction is used preferably, and a polyethylene glycol, polyvinyl alcohol, a carboxymethyl 
cellulose, a polyvinyl pyrrolidone, etc. are specifically used. These may be used independently, 
and it may mix and they may be used. From the point which is comparatively easy to come to 
hand industrially, a polyvinyl pyrrolidone is used preferably. 

[0013] In this invention, two or more kinds of hydrophilic macromolecules with which molecular 
weight differs are used here. About especially molecular weight distribution, it is desirable to 
use what is different 5 or more times with weight average molecular weight in the ratio. 
[0014] About a solvent, a hydrophobic macromolecule, a hydrophilic macromolecule, and the 
amphiprotic solvent that melts each of an additive well are used. For example, although it is 
dimethylacetamide, dimethylformamide, dimethyl sulfoxide, an acetone, an acetaldehyde, 2- 
methyl pyrrolidone, etc., a toxic field to danger, stability, and dimethylacetamide are desirable. 
Although what has a hydrophilic macromolecule and compatibility with the poor solvent of 
polysulfone is used as an additive and it is specifically alcohol, a glycerol, water, and ester, 
water is desirable especially from the field of process fitness. 

[0015] Moreover, undiluted solution viscosity has the low molecular weight of the hydrophobic 
macromolecule marketed, and in using them also in this invention, it is dependent on the 
molecular weight of a hydrophilic macromolecule. When undiluted solution viscosity is low, lifting 
stability is missing in the thread breakage especially in a hollow filament etc., a yarn shake, etc. 
at the time of film production. Therefore, the high thing of the average molecular weight of a 
hydrophilic macromolecule is desirable, and it is desirable that it is 100,000 or more. 
[0016] Next, the polymer concentration of a film production undiluted solution is described. 
Although film production nature becomes good, since a void content decreases conversely and 
permeable ability falls, the optimal range exists, as polymer concentration is raised from the 
above-mentioned point Therefore, when an example Is shown, the concentration of a 
hydrophilic macromolecule of the concentration of a hydrophobic macromolecule Is 3 - 15 % of 
the weight preferably two to 20% of the weight 1 5 to 25% of the weight ten to 30% of the weight. 
Furthermore, as above-mentioned, as a hydrophilic macromolecule, it is desirable, although it is 
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n n desirable to use two or more sorts of hydrophilic macromolecules with which molecular weight 

J; [I differs in an undiluted solution that the mixing ratio of a with a molecular weight of 1 00,000 or 

ji J more hydrophilic macromolecule is 1 .8 - 20 % of the weight If 20 % of the weight is exceeded, 

undiluted solution viscosity will rise, and there is an inclination it not only to become difficult to 
1 produce a film, but for water permeability and diffusibility ability to fall. Conversely, the network 

f j for making inside macromolecule **** protein penetrate may not be built less than 1.8% of the 

gf'/o, weight of a case. 

/ [001 7] In this invention, in order to make a hydrophobic macromolecule and a hydrophilic 
|j i macromolecule insolubilize, it is required to construct a bridge. As the bridge formation 

approach, it is not limited and a gamma ray, an electron ray, heat, chemical bridge formation. 
pf, etc. are used. Especially, the residues, such as an initiator, all have desirable gamma ray bridge 

formation at the point that ingredient permeability is high. 

[0018] In this invention, by constructing a bridge as above-mentioned, a hydrophobic 
macromolecule and a hydrophilic macromolecule are insolubilized and the elution from the 
semipermeable membrane of a hydrophilic macromolecule is 10 ppm or less in the 
semipermeable membrane of this invention. As an insoluble ghost, it is desirable among 
semipermeable membrane to be contained one to 1 5% of the weight Moreover, it is desirable 
that that to which the thing originating in a hydrophobic macromolecule originates in a 
hydrophilic macromolecule 15 to 40% of the weight as a presentation in the insoluble ghost is 85 
- 60 % of the weight. In this invention, the solubility over dimethylformamide [ in / in 
"insolubilization" / the film after bridge formation ] is said. Furthermore, the content of the 
insoluble ghost in the semipermeable membrane in this invention says the following rate. lOg of 
film after bridge formation is taken, and it dissolves in 1 00ml dimethylformamide. Furthermore, 
with a centrifugal separator, by ISOOrpm, insoluble matter is separated for 10 minutes and a 
supernatant is thrown away. This actuation is repeated 3 times, evaporation to dryness of 
washing and the solid which repeated centrifugal separation actuation 3 times similarly, and 
remained is further carried out by 100ml of pure water, and, finally it dries with a vacuum pump. 
The rate to the selection demarcation membrane all weight of the weight of the insoluble ghost 
was made into content. 

[0019] Especially as a film gestalt of the semipermeable membrane of this invention, it is not 

limited and is used with gestalten, such as a flat film and a hollow fiber. 

[0020] An example of film production in the case of considering as a hollow fiber is shown 

below. 

[0021] Core liquid and coincidence are made to breathe out the above film production undiluted 
solutions from the mouthpiece of double slit tubing structure to coincidence, and a hollow fiber 
is fabricated. Then, a modularization is rolled round and carried out after passing through 
predetermined rinsing and a moisturization process. Then, a bridge is constructed. It is effective, 
if the water which passed the degassing film also as bridge formation washes a module and 
gamma irradiation is performed. Especially the gamma irradiation in water restoration is 
desirable, and 10-50KGy, and further 20 - 40KGy extent of an exposure are desirable. It not 
only passes artificial organ criteria, but by bridge formation processing, the elution of a 
hydrophilic macromolecule can decrease and it can obtain the semipermeable membrane from 
which a peak is not checked by the elution check of the hydrophilic macromolecule in a 
compulsive elution test, either. In addition, elution here makes the methylene chloride which is 
the good solvent of polysulfone and a polyvinyl pyrrolidone distribute and dissolve the hollow 
filament of a constant rate, then, extracts the polyvinyl pyrrolidone which is a hydrophilic 
component to the aqueous phase (0.08M-tris buffers (pH7.9)) of a constant rate, and means the 
polyvinyl-pyrrolidone concentration of the extract. 

[0022] The semipermeable membrane created by the approach of this invention can 
demonstrate the engine performance as blood processing film, such as diffusion of the urine 
poison, and inhibition of the albumin which is useful protein, by the network of the hydrophilic 
polymer which exists in the hydrophobic macromolecule particle front face which forms the 
frame of a hydrophobic poly membrane, and has the description that little elution of a 
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hydrophilic macromolecule is. 

[0023] By this invention, the semipermeable membrane used suitable for a blood processing 
application, a bioreactor, drugs concentration, etc. can be offered, and, specifically, it is suitably 
used as artificial kidneys, such as artificial dialysis, an endotoxin removal filter, etc. 
[0024] 

[Example] Next, this invention is explained based on an example. The used measuring method is 

as follows. 

[0025] (1) Water pressure lOOmmHg was applied inside [ hollow filament ] the module (area 
1 .6m2) which closed the measurement hollow filament both ends of permeable ability, and the 
amount of filtration per [ which flows out outside ] unit time amount was measured. Permeable 
ability was computed by the following formula. 

[0026] here — QW: — they are an amount (ml) of filtration T:outflow time amount (hr) 
P:pressure (mmHg), and A:film surface product (m2) (hollow filament internal-surface area 
conversion). 

[0027] (2) It sent to the measurement blood tub of albumin permeability by 200 ml/min with the 
pump at the hollow filament inside using the bovine blood (heparin processing blood) of amount 
of total protein 6.5 g/dl hematocrit 30% which kept it warm at the temperature of 37 degrees C. 
At that time, adjusted the pressure of a module outlet side, it is made for the amount of 
filtration to take 20 ml/min (namely, 1.6m 2 32 ml/min) per two a module area of 1m, and filtrate 
and outlet blood were returned to the blood tub. 1 hour after after ring current initiation — the 
blood of a hollow filament side entry and an outlet, and filtrate — sampling — a blood side — 
the BOG method side and a filtrate side ~ CBB — law — the kit (Wake Pure Chem) analyzed 
and albumin permeability (%) was computed from the concentration. 
[0028] 

albumin permeability (%) =[(2xCF) /(CBi+CBo)] xlOO — it is the albumin concentration of a 
CBi:module entry and a CBi:module outlet among CF:filtrate here. 

[0029] (3) Measurement of the hydrophilic giant-molecule polyvinyl-pyrrolidone concentration 
which moved to the water layer in a compulsive elution test. 

[0030] 1 1, of pure water washes the module after gamma irradiation (the elegance of the other 
company is a product module) from a blood side to a dialysing fluid side. lOOmg of hollow 
filaments taken out from the module is dissolved in 5ml of methylene chlorides (the amount of 
charge duplexs / vol%), and 5ml (pH7.9) of O.OBM-tris buffers extracts. As it is The 
ultracentrifuge (20000rpmx10min) separated the obtained methylene chloride-water solution, it 
filtered with the filter with a pole diameter of 0.5 microns, and the water layer was used as 
sample liquid. The theoretical plate number which connected this solution with the TOSOH 
TSK-gel-GMPWXL 2 serial at the temperature of 23 degrees C (8900 step x2 column is used 
and they are 0.08M-tris buffers (pH7.9) and a flow rate as a mobile phase [ 1 .0 ml/min, the 
amount of sample placing ] it analyzed by Q.SmI) Nine sorts of mono dispersion polyethylene 
glycols were used as the primary standard, molecular weight proofreading was performed, the 
peak area-concentration calibration curve of PVP ( drawi ng 1 ) of a preparation was created 
( drawing 2 ), and it asked for the PVP concentration which moved to the water layer (5ml) from 
the PVP peak area ( drawing 3 ) of a sample. 

[0031] (4) The weight average molecular weight of the polyvinyl pyrrolidone in the weight- 
average-molecular-weight spinning undiluted solution of the polyvinyl pyrrolidone in a spinning 
undiluted solution was converted from the correlation curve of K value and the weight average 
molecular weight calculated with light scattering measurement. Technical-information reference 
Kollidon of BASF A.G. :P. olyvinylpyrrolidone for Pharmaceutical industry Fig. In the relation 
between weight average molecular weight and K value, it calculated using the following formula 
from 15. 

[0032] Weight average molecular weight (Mw) = The sample after the measurement gamma 
irradiation of the content of the polyvinyl pyrrolidone by the exp1.055495xK2.87 1682(5) 
ultimate-analysis method was made to harden by drying with ordinary temperature and a 
vacuum pump, the CHN coder analyzed the lOmg, and the content of a polyvinyl pyrrolidone 



JP,1 0-2301 48,A [DETAILED DESCRIPTION] 



5/6 ^— V 



was calculated from the nitrogen content 

[0033] (6) The insoluble ghost obtained by the term was measured similarly, and calculated 
polyvinyl-pyrrolldone presentation content. 

[0034] (6) lOg of hollow fibers after the measurement gamma irradiation of the insoluble amount 
of resources was taken, and it dissolved In 100ml dimethylformamide. A centrifugal separator 
separates insoluble matter in ISOOrpm 10 minutes, and a supernatant is thrown away. This 
actuation was repeated 3 times, evaporation to dryness of washing and the solid which repeated 
centrifugal separation actuation 3 times similarly, and remained was further carried out by 100ml 
of pure water, and, finally it dried with the vacuum pump. The content of insoluble matter was 
calculated from the weight. 

[0035] The example 1 polysulfone (Amoco Corp. Udel-P3500) 1 8 section, the polyvinyl- 
pyrrolidone (BASF K90) 3 section, and the polyvinyl-pyrrolldone (BASF K30) 6 section were 
added to the dimethylacetamide 72 section and the water 1 section, the heating dissolution was 
carried out, and it considered as the film production undiluted solution. Undiluted solution 
viscosity was 70poise at 30 degrees C. This undiluted solution as core liquid to the spinneret 
section with a temperature of 50 degrees C from double slit tubing with delivery, an outer 
diameter [ of 0.3mm ], and a bore of 0.2mm The dimethylacetamide 65 section. The temperature 
of 30 degrees C after making the solution which consists of the water 35 section breathe out 
and making a hollow fiber form, The coagulation bath with a temperature of 40 degrees C which 
consists of 20 % of the weight of dimethylacetamides and 80 % of the weight of water was 
passed through the dry zone ambient atmosphere of 250mm of gas conditioning of 28 degrees C 
of dew-points, the hollow fiber pass 80-degree-C rinsing process for 20 seconds and the 
moisturization process by the glycerol was rolled round, and it considered as the bundle. Potting 
of this hollow fiber was filled up with and carried out to the case, and it was used as the module 
so that it might be set to 2 1 .6m. The wanm water (37 degrees C) which passed through vacuum 
treatment after the modularization washed the blood side by per minute 200 ml/min first for 1 
hour, and the dialysing fluid side was similarly washed for the blood side to the stop and the 
degree, and finally, from the blood side, to the dialysing fluid side, the film was made to 
penetrate and it washed similarly. When permeable ability and albumin transmission were 
measured after gamma irradiation (25KGy) with water restoration, they were permeable ability 
1000 ml/hr/m2/mmHg and 1.5% of albumin transmission. 

[0036] Furthermore, it was 6% when the amount of polyvinyl pyrrolidones in a hollow fiber was 
measured by the elemental-analysis method. Moreover, it was 9% when the insoluble amount of 
resources of the hollow filament after gamma irradiation was measured. When ultimate analysis 
investigated the presentation of an insoluble ghost, it was polyvinyl-pyrrolldone 67%. As a result 
of investigating the concentration of PVP which moved to the water layer from the hollow fiber 
in a compulsive elution test, as shown in drawing 3 , a peak did not appear and was not 
detected. 

[0037] The example 2 polysulfone (Amoco Corp. Udel-P3500) 18 section, the polyvinyl- 
pyrrolidone (BASF K90) 4 section, and the polyvinyl-pyrrolidone (BASF K30) 5 section were 
added to the dimethylacetamide 72 section and the water 1 section, the heating dissolution was 
carried out, and it considered as the film production undiluted solution. Undiluted solution 
viscosity was 120poise at 30 degrees C. The modularization was carried out through the same 
process as an example 1. It is permeable ability when permeable ability and albumin transmission 
were measured after gamma irradiation. They were 800 ml/hr/m2/mmHg and 2.0% of albumin 
transmission. Furthermore, it was 9% when the amount of polyvinyl pyrrolidones in a hollow fiber 
was measured by the elemental-analysis method. Moreover, it became 11% when the insoluble 
amount of resources of the hollow filament after gamma irradiation was measured. When the 
presentation of an insoluble ghost was investigated, it was polyvinyl-pyrrolidone 82%. As a result 
of investigating the concentration of PVP which moved to the water layer from the hollow fiber 
in a compulsive elution test, it was not detected like the example 1. 

[0038] The example 3 polysulfone (Amoco Corp. Ude|-P3500) 18 section and the polyvinyl- 
pyrrolidone (BASF K60) 9 section were added to the dimethylacetamide 72 section and the 



JP.1 0-2301 48.A [DETAILED DESCRIPTION] 



6/6 ^— V 



water 1 section, the heating dissolution was carried out and It considered as the film production 
undiluted solution. Undiluted solution viscosity was lOOpoise at 30 degrees C. The 
modularization was carried out through the same process as an example 1. It is permeable 
ability when permeable ability and albumin transmission were measured after gamma irradiation. 
They were 500 ml/hr/m2/mmHg and 1.8% of albumin transmission. Furthermore, it was 5% when 
the amount of polyvinyl pyrrolidones in a hollow fiber was measured by the elemental-analysis 
method. Moreover, it became 6% when the insoluble amount of resources of the hollow filament 
after gamma irradiation was measured. When the presentation of an insoluble ghost was 
investigated, it was polyvinyl-pyrrolidone 84%. As a result of investigating the concentration of 
PVR which moved to the water layer from the hollow fiber in a compulsive elution test, it was 
not detected like the example 1 . 
[0039] 

[Effect of the Invention] By this invention, semipermeable membrane without the problem by 
the elution of a hydrophilic macromolecule can be offered. 



[Translation done.] 



JP.1 0-2301 48A [DESCRIPTION OF DRAWINGS] 



1/1 ^— 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1] The elution pattern of the hydrophilic giant-molecule polyvinyl pyrrolidone (1000 
ppm) which is a preparation is shown. 

[D rawing 2] The peak area-concentration calibration curve of PVR of a preparation is shown. 
[Drawing 3] The elution pattern of the hydrophilic giant-molecule polyvinyl pyrrolidone (1000 
ppm) of the film obtained according to the example 1 is shown. 
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[Drawing 1] 
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[0 0 14] mi^-^^^rimkmi^^. mmM'Tf 

20 

[0 0 15] $/c« i^Mgii. rui^nri^^^K'tt 
[0 0 16] :iKmmm(r>ifs^)'^-m\L'^\i-xm^ 

WrHmmt 1 0 ~ 3 0 11%. iff $ L < 1 5 ~ 2 

5 11% . mmm^mmt 2 ~ 2 o i*% . $f s 

L < 3 ~ 1 5 11%-r-feSo * ^ . iuJ^Ol 

1 1 0 mx±.m7mM'^=?-o:>m\mt'^ 1 . 8-20 

ll%T?feSc:fc*W^U\ 2 0lS%^M^«tii 

mmmi^ytmmh^om^i^ 8ii%*i 40 

[0 0 17] ^m\z^\^x\i. mmm^twm 

So m^t\^tLx\i. m^tti^mxitrsi ^ y 

[0 0 18] *^(itc:fev^ra. ±|[icofc^3f)^ii-r-s 



#fj^¥ 1 0 2 3 0 1 4 8 
4 

mm"^ 1 0 p praiXTffeSo ^rgfttli: LTfi. 4^ 
lift', 1 ~ 1 5ll%tSnTV^«C LV\, 

^m^mif 1 5-^4 011%. ii7j<tts^^^tc[i3* 

■rSt®7b'!8 5-6 0;lft%^-fe«Ct5^WSLl\ 4: 

l^^o ^<ili©ll Og^KD. 1 OOmlcDi^V^;!' 
*;bA7 5 Ktcr^^TSo $e)^i:5i;L^5>WT 15 0 0 

r pni-e. 1 om'^mm^mL. mmmx 
§0 z.mmmmuu ^h\my\^\QQm\x 

[0 0 19] :^m(o^mmBmtLxit. mm 

[0 0 2 0] ^^mtt^m-^mmo-mmyic 

mo 

[00 2 1] ±12© J; ^ mmm^m t mmc 2 m 

mmt bx^. mmmmLmxii/'a.-mmw 
u y mmmm tmx^^o m^ynrnxo^ y m 

mMtf^mK. .^*f»±l 0~5 0KGy. -S^icli 

2 0 ~ 4 0 K G y mmft L v\:, mmmc x'o . m 
mx'i.\^-'!7ti^mtm^^^mm^ c tf^^x^ 

:&o i^, ccX'V^omtlifojxjlt^ytyfsV]£=.)i 
ifPU \'y(r>mUxh^mt/i'Uyic-'^M<D^^ 

• m-$^mz-^m<D7m ( 0 . 0 s m - h 
u mmm ( p H 7 . 9 ) ) -\^7K'Si3Sc5>T-fes 4^ V e 

-;l/t?P'J K^^fflfflt, ^Ottai?^(0.1^UtoHfp 

[0 0 2 2] mmmmici:^m-^nrcmmi. 

{c#ffii-SiS7j<'i4.i?uv-fiD^7 hy-^fcioT. ^ 
mmmtm. mm^x&^rjv-f^ymtfj: 
m]fa.mmt ixmmmt^ c tti^x^, m 

[0 0 2 3] mmizj;:'o. mmmm. ^utvr 

m^cttf^xt. mmizii. Axi^^if^Ax^ 

:LyYV^'yymy^)l^-rj:Etbxmim 



(4) 

5 

[00 2 4] 

[0 0 2 5] (1) mmmmi^ 

impg»^M±t/ct>>a-;l/ (ffit 1. 6 

[0 0 2 6] CCVQW'.mMm (ml ) . T :Um 

ih T ) . P : Btl (mmH g ) . A : 10 

(m') (^-mmmmmw) 

[0027] (2)r;i/:/5 ymmmm^ 
mmcus. 3 7 vmubrc^-^ h ^ u >y h 3 o %. 
ESfiie . 5 g /' d I ®^jfii viaajfii) 

l^T, [^$.^Wc.1^>:/-e2 0 Om I . • m i nTMo 

l:^^^>>a-;l/ffiaim'i/cD2 0ml /mi n cT 
fj:t>%l. 6m'r'{i3 2m 1 /m i n) A^A^§<fc9tC 

mBz^^mMMn. mmm. mm^yfvy 20 

[00 2 8] 

7;V7?.yMM^ (%) =[(2xCF)/(CBi+CBo)]xiOO 
CC-t'C F : li^^J. CBi :^i^a-;^AD^^ CB 

[00 2 9] ( 3 ) m]mmiz^''f^ymcmL 

[0 0 3 0] ymmm^eiy'a.-jv mnrnm^u'^ 30 

#U ti/*a-;^:?)^P,^i9ffiLfcffiS^l OOmg^ig 
fb;^^l/y5mUci§^L (ttiAl2ll/vo 1 
?/o) , 0. OSM-hUXMflfl (pH7. 9) 5ml 

M^MM'lM (20000rpmXlOmin) 

7j<l;&|!H?LgO. 5 5^D>®7^;l/^-T-l;Ji^ 
tf v^t^t/zl/^gJ: Lfco c©^?g;fetag 2 3 tT?l|y- 
TSK-gel-GMPWXL 2 *E^J{C0^1/vf£g 
iraSt ( 8 9 0 Ogx 2 ^Sifflfc LT 40 

0. 0 8M-hUxr«ftS (pH7. 9).r£l 1. 
0ml • m i n. •9->:/;PfT^iA*^l 0. Sml"?^ 
M^tf ^ /c„ 9 U x^lx>^U 
*tfg{z:LT^^lKiE^fTV\ Sa^PVP (11) 
(^ti-^ffi«-rMtM%fML (12 ) . 
CD P V P 3 ) t^^iiiM (5ml) (ci^ii 

L/cPVP?M^*i6/c„ 

[00 3 1] ( 4 ) IS^i^Sft5c0.i^U lf-;l/tf n U F> 



#r4¥ 1 0 -2 3 0 1 4 8 
6 

^A>e.gigL/cc, BASFmmmmKo 1 1 1 

don :Polyvinylpyrrolidone 
for Pharmaceutical Indus 

try ©Fig. 1 5t^^mMm^'?mtmt<D 

[0 0 3 2] IWl^^^l (Mw) = exp 

( 5 ) n,m'7^miC^?>f.V tol/tfD U H>tDtt* 

^® 1 0 m g C H N g^tt?lA^ 

[00 3 3] ( 6 ) mx^'m^fcmmmmmM 

[0 0 3 4] (6) ^r^tlMJ/^ 
y «!il^ltOfti^^Ji 1 0 g 0 . 1 0 0 m 1 
^;l/.t>;l/A75 Kfcj§^L/co l^L^^fiSlT' 1 5 0 0 r 

m'^nimmmL. $6{c^7j<i oomi^m 
mL. mmmf^y-f-emLfco ^«iia>p>^ 
[0 0 3 5] %mm\ 

3K'J X;l/t>> (Ttn^i Udel-P3 5 00) 18 
gp. .-K'j P y F> ( B A S F K 9 0 ) 3gP. 

tol/lfp U K> ( B A S F K 3 0 ) 6 ^^i/V 
^;l/7-bh75K7 2g|5, 7lcig|5{c:]!in;l. M^^L, 

siJiigtLfco Ji»:is^jsii3 otT-7 o=}^YX-efe-D 

fcc c co/M^?aa 5 0 xmmm^^ d . m 

0. 3 mm. rtSO. 2mm®2l7>y7 ht;!)^e.Sr« 
tLXi/Z-^^-JW^Vr^YQ 5g|3. ;J<3 5g|5*^6^§ 

R.-^2 8tOlS2 5 OmmcOK7d'^/->#H^;&l 

T. >>V ^;l/7-fe h 7 5 F 2 0 1S%. 7j< 8 0 tl%A^ 
?>:fe«gg4 OtiDWr^J^aJi^-ti. 8 0"C2 0#© 
7|<^Xg. ^"U-bU y\ci::^UUlM^mx%^^fz^p 

-^mmmmtLfco z.m^m^\. em' 

a-;l/i:L/co t>^*a-;Wl:ft. ilSMXg^M/c. fi.7j< 

( 3 7 1 ) X'-^-fmm&WT^ 2 0 0 m 1 , • m i n 1 

wm^mmiy^mmm^^mkt^xnmit. 
m^Ltco mm(fy^^ywm'ik ( 2 5 k c, y > . i 

OOOml , h r - m'/mmHg. 7)W^yWM^ 

1. 5%-cS^fco 

[0 0 3 6] ttj^^^tfJco^^U toUfpU F 

ymjm'^^^m.z.ii ^ u/c t c e re, 



(5) 



M 0 ~ 2 3 0 1 ^ 



7 

9 -3 /Co m'T^m^ i 0 ^f^ffcticDffifiic^a-^fc 
[0 0 3 7] mmii 

4<UX;^t^> (Ttntt Udel-P3500) 18 
015. tol/t!DU K> ( B A S F K 9 0 ) 4g|5, 
m UKyfBASF K30) 5gP^S^^ 

^yl'T-fe h75 F 7 201?. 7K 1 W^fgLl 
mWM t L/co JIlfeS« 3 0 °CT:- 1 2 0 f^-(Xl:h o 
fco mMl i:^m:im^Tt>?a-;HtL/co y 

8 00ml - h r/m'/mmHg. 7)\^ 

i:5 9%-efeo/co S/c. yMl^ft04i^^®^^tl 
l^iJ^Lfcfccai l%h:&ofco ^^fbtfOiifig^ 
i^^fc u 5 U If r;Pt!DU K>8 2%T'fe-5/co ^ 
^J?§tillS^fc:fetj-5f|'^«^e.7j<)ifci^ilL/c P V P 

/Co 

[0 0 3 8] ^W3 

(Ttntt Ud e 1-P3 500) 1 8 

g|5. j)^';if-;i/t!P'J (BASF K6 0) ggp^* 



8 



* i^'^ ^;u7-t! b 7 ^ K 7 2 gp, 7j< 1 mm^. hmm 
Lmmmt irc mma 3 0 vi: 1 0 0 f^^x^- 

feo/co ^Mi i:|sia:^:ng^iirti^a-;Hbt 

fco ywrnm. mm. rj\^^^ymmmm'^L 

tctc^mykm SOOnil • h r - m' ,' mmH 
g, Tj^-f^yMM^i. 8%-efeo/co ^Bf;:, 

L /c i c ?. 6 % ^ % o /Co ^mtm 

10 fflj3!c^l</c^:(:5.f ij E'-;l/Hn'j F>8 4 "(.T'feo 
/Co ^JrStU^^fcfcnj-^^'^^^e^Kigfc^Sljt/c 

pvpoiig;&iS't/c^M> mmmitmmmn 

[003 9] 

m 1 ] mSiV$>m7mmT^^v tr^^/pe p u k> 
( 1 0 0 0 p p m) nmu^^-y^yf^to 

20 [K 2 ] lip"p© P V P (7) If - ^ [ijffi - IMI^lll^TK 

[03] ^ifisj 1 icju^nwcmmyHm'A^f^v 

lf-;l/tfPU K> ( 1 0 0 0 p pm) «D?§til7^^->:& 



[Bl] 

g 1 ♦■iJI:'z»fP'Jh'>(K90)tf5«lH/'f*->(10aOppm) 




(6) 



nm 1 0-2 3 0 1 4 8 



[02] 

2800 I _ 





